The formula for the frequencies of symbols in the output sequence of multi-cyclic generator over the direct sum of residue groups modulo 2 is obtained. In the case when cells of registers contain independent random values with the uniform distribution the limit joint distribution of the frequencies (as lengths of the registers tend to infinity) is obtained.
Introduction
Let be a finite Abelian group with the addition operation ∘ and 1 , . . . , ≥ 2 be mutually prime positive integers. Multi-cyclic generator of pseudorandom elements of the group consists of cyclic registers with lengths 1 , . . . , , and cells of these registers contains elements The first investigations of the multi-cyclic generator properties were performed in [1, 2] , in these papers the group ℤ 2 (the residue group modulo 2) was considered as .
If elements in the cells of registers are random and have uniform distribution on , then the sequence is the probabilistic model of output sequence of multi-cyclic generator, and it may be used in the study of statistical properties of the output sequence.
The segment = ( 0 , 1 , . . . ,
will be called the frequencies of elements ℎ ∈ in the multi-cyclic sequence.
In [3, 4, 5] the asymptotic behavior of distribution of the random variable (1) was investigated as groups ℤ 2 with operation of addition modulo 2. Let us denote
are copies of the group ℤ 2 .
It is well-known (see, e. g., [8] ) that if the Abelian group of order | | = 1 . . . is the direct sum of cyclic groups of orders 1 , . . . , , then the element ℎ ∈ may be considered a the vector h = (ℎ 1 , . . . , ℎ ), where ℎ is the element of the residue ring modulo , = 1, . . . , . Thus we will consider the element ℎ ∈ as the vector h = (ℎ 1 , . . . , ℎ ), where ℎ 1 , . . . , ℎ ∈ ℤ 2 . 
For each vector g = ( 1 , . . . , ) ∈ \{0}, where 0 = (0, . . . , 0) is the zero element of the group , we introduce the values
where = 0, . . . , − 1, = 1, . . . , , and sequences 
Theorem 1. For all
For = 2 the statement of the theorem 1 is simpler.
Now let the sets
. . , , consist of mutually independent random variables having the uniform distribbution on the group . Then
where random variables ,( ) are mutually independent and have the uniform distribution on ℤ 2 .
In this case the set ( 1 , . . . , ) consists of mutually independent sequences of group ℤ 2 elements (i. e.
zeroes and ones).
For h = (ℎ 1 , . . . , ℎ ) ∈
we introduce the notatioñ
Denote by the distribution of the product of independent random variables having the standard Gaussian distribution. Remark 1. For = 1 the limit theorem analogous to the corollary 2 was proved in [3] along with the estimate of the rate of convergence.
Theorem 2. Let random variables

Auxiliary results
Let be a finite Abelian group with the addition operation ∘. For the Pohl generator over the group there exists an expression for frequencies of elements on the cycle of the generator output sequence as the function of frequencies of elements in its registers (see Main lemma below). Let . . , , and ( ) denote the number of appearances of the element ∈ on the cycle of the sequence . We will use also the notation
Let us express the vector via vectors ( ) , = 1, . . . , . For this aim we use the known properties of probabilistic distributions on finite groups. We introduce the following probability distributions on :
It follows from the formula (1) and mutual primality of 1 , . . . , (see introduction) that
where ⋆ denotes the convolution operation of distributions on the group .
Let us consider random elements Let (ℎ), , ℎ ∈ , be characters of the group with zero element O and̄be a complex number conjugated to . Remind that the characters (ℎ) possess the following properties (see, e. g., [8] ):
where
Proof. We represent the distribution of arbitrary random variable taking values in a finite Abelian group , as in [9] , in the form
in particular, O = 1.
Let random variables and
with values in be independent, = ∘ , and characteristics , , be related to random variables , , correspondingly. Then
Therefore in our case
According to (6) P{ ( ) = ℎ} = ( ) (ℎ) , = 1, . . . , , P{ = ℎ} = (ℎ)
1 . . .
, ℎ ∈ .
Thus (ℎ)
in view of(10) it is equivalent to (8) . The lemma is proved.
Let us turn to properties of the Abelian group . As it was noted above, the element ℎ ∈ may be considered as a vector h = (ℎ 1 , . . . , ℎ ), where ℎ 1 , . . . , ℎ are elements of the residue field modulo 2, = 1, . . . , .
It satisfies the equation (see [8] )
According to (9) for all = 1, . . . , (−1)
For = 1 this system of equalities may be reduced to the form
Remark 2. An analogous to (12) system of equalities is satisfied also for random variables
(−1)
In particular,
Proof of theorem 1
Remind that for = 0, . . . , − 1, = 1, . . . ,
.., )( ) (ℎ) be the number of appearances of the symbol ℎ ∈ ℤ 2 in the collection
, . . . , 
Proof. By the definition Let us turn to the proof of the theorem 1. It follows from (14) and (16) 
Putting ℎ = 1 ℎ 1 + . . . + ℎ and substituting the expression (18) with such ℎ into (12), we find that
From the last formula we obtain (4). Theorem 1 is proved.
Proof of theorem 2
We will use the following statement. has zero mean and unit covariance matrix. For = 0, . . . , − 1 these vectors are mutually independent, and due to the multidimensional central limit theorem (see, e. g., [10] 
